Subchronic effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and their reversibility in male Sprague-Dawley rats.
The hypothesis tested in this experiment is that effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) show identical dose-responses after subchronic as after acute exposure when the dose is corrected for toxicokinetics. Groups of male Sprague-Dawley (S-D) rats were administered orally a total dose of 0, 0.2, 2.3, 11.5, 35, 70 or 115 micrograms/kg of TCDD over a period of 10 weeks at 4 ml/kg of vehicle. Body weight was recorded weekly. One week after the last dose of TCDD one half of the rats was killed and tryptophan 2,3-dioxygenase (TdO), 7-ethoxyresorufin-O-deethylase (EROD) and phosphoenolpyruvate carboxykinase (PEPCK) activities were measured in livers, whereas tryptophan and total T4 (TT4) were determined in serum. The results show that the dose-response for decreased TdO and PEPCK activity and elevated serum tryptophan levels are similar if not the same as the dose-response for subchronic retardation of body weight increase. They also demonstrate that the dose-responses for the induction of EROD activity and the reduction of serum TT4 occurred at much lower doses than those for decreased TdO and PEPCK activities or elevated tryptophan levels and mortality. After a 6-week recovery period, PEPCK and TdO activities in liver as well as tryptophan in serum returned to near control values, whereas EROD activity and serum TT4 still displayed a dose-dependent induction and reduction, respectively, albeit both shifted to the right in accordance with toxicokinetics. These data support the notion that subchronic dose-responses of TCDD are similar to acute dose-responses when corrected for toxicokinetics and that at least some TCDD-induced effects are reversible also in accordance with toxicokinetics.